where a single engine failure abort occurs.
Guidance algorithms meeting these requirements have been tested in simulation and have been coded into prototype flight software. These algorithms must be sufficiently robust to account for vehicle and environmental dispersions, and must issue commands that result in the vehicle operating within all constraints. Continual tests of these algorithms (and modifications as necessary) will occur over the next year as the X-33 nears its first flight. This paper describes the algorithms in use for X-33 ascent, transition, and entry flight, as well as for the powered phase There are a series of test flights to MAAF, each with specific goals to test the aerothermal protection system.
To properly guide the vehicle through all of the mission profiles, the guidance and control system was developed as generically as possible. Through the use of premission I-loads, the vehicle has the capability to fly the numerous mission profiles and single-engine failure aborts corresponding to each of these nominal missions.
This paper will provide an overview of the ascent, transition, and entry guidance algorithms for the X-33. Also to be discussed is the use of the Performance
Monitor software for the single-engine abort scenarios.
Ascent
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The guidance and control software resides on the Flight Manager (FM) processor on the vehicle. Ascent guidance is executed at 1 Hz. Fig. 1 
Range Control
The 
The time rate of change of range R is given by
for near zero flight path angle (greater than about -5 degrees). Therefore, the predicted range for flight on the profile can be computed from:
In practice, if the drag profile is stored and used as a piecewise linear function of relative energy, The results presented in this paper will be limited to the parameters recorded at the TAEM interface (defined when the relative velocity reaches 2500 ft/s). In this manner, we can judge how well the ascent, transition and entry guidance steered the vehicle to the final target.. The tracked TAEM parameters are listed in table 2.
The guidance performed well under the given dispersion levels.
There were extreme cases that required further investigation but the standard deviation values were with the TAEM target zone. 
